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Preliminary data on the petrology and K-Ar
dating of the Oligocene volcano
Briastovo, Eastern Rhodopes

Yotzo Yanev, Zoltan Pecskay

Abstract. The Briastovo volcano, located in Borovitza region of the Eastern Rhodope volcanic
area, is over 25 km in diameter and comprises lava flows of a total thickness of over 1500 m. They form
3 volcanic complexes (from bottom to top): phenoandesites (of unknown age and chemistry); medium
to coarse porphyric ukltrapotassic latites (33.4 = 1.3 Ma) and gaurtz-latite domes (32 1.2 Ma). The
latter two complexes are part of the IT intermediate phase of the Eastern Rhodope volcanism. The latite
dome Dolni-Voden, product of the III intermediate phase (31 £ 1.2 Ma), is exposed in the northern
periphery of the volcano. Later, the Briastovo volcano was covered by the dome-cluster of Haskovo
mineral springs of the Il acid phase, composed of three trachyrhyodacite-trachyrhyolite domes with
perlitic periphery (29 to 30.4 = 1.2 Ma).
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Pasmonoxeunst B boposuiuxua paidcH Ha M3tounopononckara sysixancka ofnact Bpscroscky
BYJIKAH € ¢ guaMeTnp Haxa 25 km u ¢ marpajed or nasoBd norouu ¢ oduia nedenmna Hapy 1500 m. Te
CbCTABAT 3 BYJXAHCKH KOMIUiekca (OTA0Jly Harope): Ha (eHOAHHEIUTHTE (C HEMW3BECTHA BB3PACT U
XHMM3BM), H2 CPEAHO RO eAPONOPPHPHUTE YATPAKaNHeBH natuTu (Be3pacT 33,4 + 1,3 maH. 1.) ¥ Ha
keapu-garurosute xkymoau (32 + 1.2 mnu. r.). llocnegnure npa xomiviexca ca ot I cpexnoxucena
(ha3a Ha W3TOUHOPOAOIICKHSA ByJIKaHu3BM. B ceBepHaTa nepudepus Ha ByJiKaHa ce pa3KpUBa JHaTHTO-
Bust xynoa Honau Boaen ot 1II cpepnoxucena ¢asa (sp3pact 31 * 1,2 mun. r.). [lo-kbcHO BBPXY
bpscroBckus ByJKaH Ce pa3snofara BYAKAHCKMAT apeas Xackoscku muHepannyn Oanu ot III xucena
(a3a, CbCTOLI CE OT TP TPAXUPHOJALHUT-TPAXUPHOJIMTOBH KYIGIM HA H3CTHCKBAHE C IEpJIMTOBA
nepupepus (B3pact or 29 go 30,4 £ 1,2 man. r.).

Kawuosy oymu: ynrpakanvepn aaTuTh, M3Tounn Poponu, Tepuuepen ByskaHu3bM
Aodpec: K. SAnes — Teosioryueckn WHCTHTYT, buarapcka axanemus Ha gaykure, 1113 Codmus;
3. ITeuxait — Yurapcka akanemud na nayxure, ATOMKI, H-400t JTe6peueu

The Briastovo volcano is situated at the Eastern Rhodopes volcanic area,
Borovitza region. This is a very large volcano with diameter over 25 km (from the
road Novakovo village - Hut “Sini Vrah” in the west to the Susam village in the east
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- Fig. 1). Its western part forms the fundament of the acid volcanic in the north-
eastern sector of the Borovitza caldera and its eastern part fills the Briastovo graben
with N-NE direction (9x5 km) in the caldera rim.

This is a lava volcano and it consists of three volcanic units in the Briastovo
graben (from the bottom to the top): 1) phenoandesite lava flows, 2) coarsely to
medium porphyric ultrapotassic latite lava flows, and 3) quartz-latite domes. The
first and second units were formed by several hundred metres thick complexes of
great number of lava flows, separated by the subaerial epiclastic beds (red siltstone,
coals, etc) some metres thick. Based on the borehole data its total thickness is more
than 1500 m in the central part of the volcano.

The first unit occurs in the depth of the volcano with a thickness about 500-800
m. Chemical and radiometric data are not available because the volcanics are strongly
altered (K un ov etal, 1997). They contain phenocrysts of plagioclases,
clinopyroxene and biotite. In the 1500 m depth they are cut by one quartz-monzonite
body — the Briastovo intrusion — consituted by plagioclase (An,, . Or, .}, K-feldspar
(Or.. . Ab,  Cn_ ), biotite (Mg/Mg+Fe=65-67 and Al'V=2.29-2.42) and actinolitized
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Fig. 2. TAS diagram of UGS commission (L e M a it r e, 1989; the limit between rhyolites and
trachyrhyolites is accordingto My a s hir o, 1978 and Klassifikatzia..., 1981). For the symbols see Fig.
3; the numbers correspond to Table 1

®ur. 2. TAS nuarpama na IUGS komucus (L e M aitr e, 1989; rpanunara Mexay pUORAHTHTE M
Tpaxupuonutute e cuopeq My ashiro, 1978 u Klassifikatzia..., 1981). 3a snauure Ha durypatupHu-
T€ TOYKH BXK. QHr. 3, a HOMepaTa UM OTroBapAT Ha Tabn. |
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pyroxene. The feldspars crystallisation temperature (accordingto Fuhrman, Li-
ndsley, 1988, geothermometry) is 635°C.

The second unit is 800 to 1000 m thick and it appears on the surface. The
volcanics are fine porphyric (up to 0.2-0.3 cm) in the depth and medium to coarsely
porphyric on the surface. In some parts of the flows the sanidine phenocrysts are up
to 1-2 cm, rarely up to 5 cm. The volcanics are also altered (Kunov etal., 1997) but
preserved in some places, where its composition (Table 1} is of ultrapotassic rocks
(according tothe Foley et al., 1988, criteria), i.e. with K,0>3wt%, K,O/Na,0>2
and MgO>3wt%. These rocks ware described as trachytes by Hussak in 1883 and by
Bontscheff in 1896 (mentioned in Ivanov, 1960), but the Na O content is very low
for a trachyte (Table 1, Fig. 2 and 3). The volcanics contain phenocrysts of sanidine
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Fig.3.Peccerillo,TaylorK OvsSiO,diagram (extendbyStanisheva-Vassileva,Yaney
andHarkovskaimmDabovski etal, 1991): J and 2 — ultrapotassic latites {2 — slightly altered),
3 — latite, 4 — quartz-montzonite, 5 — trachyrhyodacites and trachyrhyolites, 6 — perlite (calculated at
100% dry mass). Series: I — High-K Ca-alkaline (BA — basaltic andesite, A — andesite, D — dacite,
RD — rhyodacite, R — rhyolite), I — Shoshonitic (Sh — shoshonite, L — latite, TRD — trachyrhyodacite,
TR~—trachyrhyolite), Il — High-K shoshonitic. For the location of the analyses see Table 1

®ur. 3. K,0/8i0, nnarpama Ha Peccerillo, Taylor (pasumpesa or Ctanumena-Bacu-
nesa, Auep u Xapxosckxa B:Dabovski etal, 1991): I u 2 — ynrpakanuesn JaTUTH (2 —
cnabo npomMerenn), 3 — JaTUT, 4 — KBAPUMOHLOHHUT, 5 — TPaXUPHOJAUMTH K TPAXUPHOJATH, 6 —
nepauT (mpensuncien keM 100% cyxo semiecteo). Cepun: I — Bucokoxaauesa Ca-aaxaana {BA —
augesnTobasanty, A — augesutu, D — gauuru, RD — puonauutn, R — puonuru), [T — How onurmosa
(Sh-wowonut, L — naruru, TD — Tpaxunanury, TRD — rpaxupuonanuta, TR — Tpaxupuonutu),
ll-gucokokaauesa wowonumosda. 3a MACTOTO HA aHaNU3NTe BHK Tabu. 1
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(Or,, .,Ab, . Cn, ), zoned plagioclase (core An, Or, , periphery An, , Or ), Na

diopside-augite (Wo,, ,.En,, ,, with Na,0=1,25-1.66%wt), biotite to phlogopite (Mg/
Mg+Fe=61-81, Al'V=2.36-2.47) in the fine crystalline groundmass with microlites of
sanidine with variable composition (from Or Ab, to Or Ab,), anorthoclase (Or, Ab. ),
plagioclase and clinopyroxene; accessories: Ti-magnetite, apatite and zircon. The
feldspars crystallization temperature (accordingto Fuhrman,Lindsley, 1988,
geothermometry) is 837°C. The age is given in the Table 2.

The volcanic activity was finished by the formation of two quartz-latite domes
(Garvanitza and Banska-Chuka ones) some hundred meters in diameter, They contain

phenocrysts of sanidine (Or , . Ab, . Cn ), zoned plagioclase (core An_,Or,, periphery

An, . Or, )}, diopside (Wo, En, ), biotite (Mg/Mg+Fe=60-61, Al"V=2.50-2.56) and
subphenocrysts of quartz. The feldspars crystallization temperature (according to
Fuhrman,Lindsley, 1988, geothermometry) is 827°C. The age is given in the
Table 2.

At the northern edge of the graben, in the valley of the Chiuflianska River appears
the Dolny-Voden latite dome of more recent age. This dome cuts the acid tuffs of the
cover of the Briastovo volcano. These latites contain the diopside-augite (Wo,, ,,
En,, ), plagioclase (An, ,Or ) and phlogopite (Mg/Mg+Fe=77, Al'V=2.27)
phenocrysts.

45-46

Table 2

K-Ar age data for the Briastovo volcanics (analysed at the Institute of Nuclear Research of Hungarian
Academy of Sciences - ATOMKI, Debrecen)

Tabnuua 2

K-Ar dannu 3a ¢wv3pacmma na bpacmosckume eyakanumu (anaausupany ¢ Hucmumyma 3a adpe-
Hu uzcaedeanusn Kem Yueapckama axademusn na naykume - ATOMKI, Jebpeyen)

No Volcano or Rock K CWAr | Y Ar, K/Ar age | Volcanic
Analyses | dome (locality} name (%) (%) {cc Stp/g) | (Ma) phase (Lower
Oligocene)
1670 Briastovo ultra- 4.88 849 6.384x10° 334113 1I
volcano potassic intermediate
(Yurtienski- latite
Cheshmi)
B-24 Briastovo ultra- 530 — — 315 It
volcano potassic (average) intermediate

{(1km NE of Mech- latite
kovetz summit)

1672 Briastovo quartz- 479 899 5.997x10° 319+12 II
volcano latite intermediate
(Garvanitza
dome)

1668 Dolny-Voden latite 478 783 5.808x10¢ 31.0 X 1.2 III
dome intermediate

S11 Chernia-Kamak trachyrhyo- 4.67 822 5.509x10° 30.2 £ 1.2 III acid
dome dacite

1592¢ Gradishteto trachyrhyo- 4.34  86.7 5.162x10° 304 + 1.1 TIT acid
dome dacite

12j Haskovo Mineral  trachyrhyo- 439 805 4.964x10° 28.8 £ 1.1 III acid

Springs dome dacite

*AccordingtoLilov et al. (1989).
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During the latter acid phase along the northern border fault of the graben three
trachyrhyodacite-rhyolite domes with perlitic periphery (Chernia-kamak, Gradishteto
and Haskovo mineral springs) were intruded. They form Haskovo mineral springs
dome-cluster (Y anev etal, 1983), The volcanics contain phenocrysts of quartz,
sanidine (Or,, . Ab, ..Cn ), plagioclase (An,,Or, ) and biotite (Mg/Mg+Fe=46-
65, AIW"~=2.2§—2.560); accessories: magnetite, apatite, zircon and titanite. The
trachyrhyodacites of Gradishteto dome contain also amphibole (edenite to Mg-
hornblende) and diopside-augite(Wo,, ,,En, ). The feldspar crystallization
temperature (accordingto Fuhrman, Lindsley, 1988, geothermometry) in the
Gradishteto dome is 692-699°C and in the Haskovo mineral springs dome is 714-
750°C. The age is given in Table 2.

The Briastovo volcanics without being defined as a volcanic edifice are considered
of Priabonian age (L il o v et al,, 1987) or of Oligocene age - I or II intermediate
phase (Ivanov,1960,1972;Bojanov, Mavrudciev,1961; Yanev, 1989;
Geological Map..., 1989). Latter acid domes are refered to the II acid Oligocene
phase Ivanov,1960,1972; Y anev etal.,, 1983; Geological Map...., 1989).

The geochronologic study of the Briastovo volcano is aimed at providing a time
framework for related petrological and volcanological studies of volcanic evolution.
K-Ar age determinations from whole rock samples are reported from 6 localities in
the studied area. Together with the previously obtained data (I.il o v et al., 1987)
they show a range of 33-29 Ma. The anallitycal data are summarized in Table 2,
where their K-Ar age is compared with the age of the Eastern Rhodopes volcanic
phases according to L.il ov et al. (1987).

Acknowledgements. These K-Ar determinations were sponsored by the Hungarian National Scientific
Research Fund (OTKA), Project No T 7278. We express our gratitude to Prof. F Innocenti {(University
of Pisa, Italy) for the consultation concerning ultrapotassic character of the described latites and to
Ing. L. Ivanov (Sarnitza Exploration).
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